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ABSTRACT 



The National Assessment of Educational Progress (NAEP) has 
measured students' progress toward higher achievement since 1969, assessing 
students in public and nonpublic schools in various subject areas on a 
regular basis. The NAEP has also collected background information about 
students to provide a context for interpreting assessment results and 
documenting the implementation of educational reform. This addendum is a 
revision and full reprint of sections of the report: (1) the Executive 

Summary; (2) Chapter 1; (3) Chapter 2; and (4) Appendix A of "NAEP 1996 

Trends in Academic Progress" (NCES 97-985) . It contains revisions to the 
text, tables, and figures of the Long Term Trend Science results. The 
material in this addendum replaces the corresponding sections of the original 
report. The original report presented the results of science, mathematics, 
reading, and writing trend assessment, charting them back to the year in 
which the assessment was first given. Trends are discussed for students at 
ages 9, 13, and 17, in grades 4, 8, and 11. Trends in average performance 
differences between White and Black, White and Hispanic, and male and female 
students are also discussed. The overall pattern of science performance has 
been one of decline followed by recent improved performance. The long-term 
science trend assessment contains a content dimension and a cognitive 
dimension. Because it represents educational objectives that were established 
in 1969 for 17-year-olds and 1970 for 9- and 13 -year-olds , the long-term 
science trend assessment may represent a more constrained view than the 1996 
main science assessment, as this addendum clarifies. (Contains 9 figures and 
18 tables.) (SLD) 
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What is The Nation 9 s Report Card ? 

THE NATION’S REPORT CARD, the National Assessment of Educational Progress (NAEP), is the only nationally representative 
and continuing assessment of what America’s students know and can do in various subject areas. Since 1969, assessments have 
been conducted periodically in reading, mathematics, science, writing, history/geography, and other fields. By making objective 
information on student performance available to policymakers at the national, state, and local levels, NAEP is an integral part 
of our nations evaluation of the condition and progress of education. Only information related to academic achievement is 
collected under this program. NAEP guarantees the privacy of individual students and their families. 

NAEP is a congressionally mandated project of the U.S. Department of Education’s National Center for Education Statistics. 
The Commissioner of Education Statistics is responsible, by law, for carrying out the NAEP project through competitive awards 
to qualified organizations. NAEP reports directly to the commissioner, who is also responsible for providing continuing reviews, 
including validation studies and solicitation of public comment, on NAEP’s conduct and usefulness. 

In 1988, Congress established the National Assessment Governing Board (NAGB) to formulate policy guidelines for NAEP. 
The Board is responsible for selecting the subject areas to be assessed from among those included in the National Education 
Goals; for setting appropriate student performance levels; for developing assessment objectives and test specifications through 
a national consensus approach; for designing the assessment methodology; for developing guidelines for reporting and 
disseminating NAEP results; for developing standards and procedures for interstate, regional, and national comparisons; for 
determining the appropriateness of test items and ensuring that they are free from bias; and for taking actions to improve the 
form and use of the National Assessment. 
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Executive Summary 



Introduction 

As we approach the year 2000, efforts to increase the academic achievement of students and to 
prepare them for the 21st century have become a primary focus of parents, educators, and 
policy makers. During the 1990s, educational reform and increased expectations for all 
students to achieve their highest potential have been the hallmark of policies and programs set 
forth at the national, state, and district levels. In 1990, the President and governors adopted a 
set of six ambitious national education goals for the 21st century: ensuring that children start 
school ready to learn, raising high school graduation rates, increasing levels of education 
achievement, promoting science and mathematics achievement as well as literacy and lifelong 
learning, and freeing schools of drugs and violence. 1 Congress broadened these goals in 1994 to 
include improvements in teacher preparation and increased parental involvement in schools. 2 
In 1997, the President strengthened the nation’s commitment to rigorous education standards 
by proposing a voluntary program of national tests in reading at grade 4 and in mathematics at 
grade 8 to ensure that individual students across the country are provided equal opportunities 
to achieve high standards in these critical subject areas. 

As new policies are implemented and changes in educational practices occur, 
information about trends in student achievement across time is critical for educators and policy 
makers to observe the overall effects of reform efforts. Measuring students’ progress toward 
higher achievement has been the purpose of the National Assessment of Educational Progress 
(NAEP) since its inception in 1969. Students in both public and nonpublic schools have been 
assessed in various subject areas on a regular basis. In addition, NAEP collects information 
about relevant background variables that provide a meaningful context for interpreting the 
assessment results and for documenting the extent to which educational reform has been 
implemented. 



The NAEP Long-Term Trend Assessments 

One important feature of NAEP is its ability to document trends in academic achievement in 
core curriculum areas over an extended period of time. By readministering materials and 
replicating procedures from assessment to assessment, NAEP collects valuable information 
about progress in academic achievement and about whether the United States can meet the 
challenge of its national education goals. 



* Executive Office of the President. (1990). National goals for education. Washington. DC: U.S. Government Printing Office. 
2 Goals 2000: Educate America Act. Pub. L. No. 102-227 (1994). 
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The NAEP long-term trend assessments are separate from a series of newer NAEP 
assessments (called “main” assessments) that involve more recently developed instruments. 
While the long-term trend assessments have used the same sets of questions and tasks so that 
trends across time can be measured, the main assessments in each subject area have been 
developed to reflect current educational content and assessment methodoloy. In some cases, the 
main assessment in a particular subject area has been administered in more than one year, 
providing short-term trend results (e.g., mathematics in 1990, 1992, and 1994; and reading in 
1992 and 1994). The use of both long-term trend and main assessments allows NAEP to 
provide information about students’ achievement over time and to evaluate their attainment of 
more contemporary educational objectives. As each assessment is based on a different set of 
questions and tasks, scale score results and students’ reports of educationally related 
experiences from the long-term trend assessments cannot be directly compared to the main 
assessments. 

The following sections of this report present the results of the science, mathematics, 
reading, and writing trend assessments. These results chart trends going back to the first year 
in which each NAEP assessment was given: 1969/1970 in science, 1973 in mathematics, 1971 
in reading, and 1984 in writing. Trends in average performance over these time periods are 
discussed for students at ages 9, 13, and 17 for the science, mathematics, and reading 
assessments, and for students in grades 4, 8, and 1 1 for the writing assessment. Trends in 
average performance differences between White students and Black students. White students 
and Hispanic students, and male and female students are also discussed. 



Analysis Procedures 

To provide a numeric summary of students’ performance on assessment questions and tasks, 
NAEP uses a 0-to-500 scale for each subject area. Comparisons of average scale scores are 
provided across the years in which trend assessments have been administered and among 
subpopulations of students. Nationally representative samples totaling approximately 30,000 
students were involved in the NAEP 1996 trend assessments. 

The descriptions of trend results are based on the results of statistical tests that 
consider both the estimates of average performance in each assessment year as well as the 
degree of uncertainty associated with these estimates. The purpose of basing descriptions on 
such tests is to restrict the discussion of observed trends and group differences to those that are 
statistically dependable. Hence, the patterns of results that are discussed are unlikely to be due 
to the chance factors associated with the inevitable sampling and measurement errors inherent 
in any large-scale survey effort like NAEP. Throughout this report, all descriptions of trend 
patterns, differences between assessment years, and differences between subgroups of students 
which are cited are statistically significant at the .05 level. 

Two distinct sets of statistical tests were applied to the trend results. The purpose of the 
first set of tests was to determine whether the results of the series of assessments in a given 
subject could be generally characterized by a line or a simple curve. Simple linear and 
curvilinear (or quadratic) patterns do not always provide a satisfactory summary description of 
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the patterns of trend results. Hence, a second set of statistical tests were conducted which 
compared results for selected pairs of assessment years within each trend sequence. Two 
families of pairwise tests were carried out. One family of tests consisted of comparing the 
results from the first assessment year (base year) to the 1996 results. The second family of tests 
consisted of comparing the results from the previous assessment year (1994) to the 1996 
results. It should be noted that statistically significant changes in student performance across a 
two-year period may be unlikely, and in fact, are not evident in the overall results or in the 
results for most subgroups of students presented in this report. Changes in the average 
achievement of populations or subpopulations are more likely to occur over extended periods of 
time. In addition, the inherent uncertainty associated with estimates of performance based on 
samples rather than entire populations necessitates consideration of standard errors in 
comparing assessment results, further constraining the likelihood that the magnitude of change 
which may occur between two years will be statistically significant. The characterizations of 
trend data that appear in the executive summary and in the following chapters of this report are 
based on the combined results of both the general tests and the two families of pairwise tests. 

The results of each type of statistical test are presented in small grids that appear next 
to or below each of the figures in this report that display data for each assessment year. The 
results from tests comparing the base year and 1996 assessments are summarized in the column 
labeled with the asterisk symbol Significant differences are denoted with a “+” or sign 
indicating that the 1996 average score was either greater than or less than the base year score, 
respectively. Similarly, significant differences between 1994 and 1996 assessment results are 
denoted with a “+” or sign under the column labeled with the dagger symbol indicating 
that the 1996 average score was either greater or smaller than the 1994 average, respectively. 
The results from the linear and quadratic trend tests are summarized in the columns labeled 
“L” and “Q,” respectively. Within each column, significant positive trends are denoted by a “+” 
sign and significant negative trends are denoted with a sign. In tables where only the first 
and most recent assessment results are presented, significant differences between the base year 
and 1996 are indicated within the tables. 



National Trends in Average Scale Scores 

The national trends in science, mathematics, reading, and writing achievement are presented in 
Figure 1. In general, the trends in science and mathematics show early declines or relative 
stability followed by improved performance. In reading and writing, the results are somewhat 
mixed; although some modest improvement was evident in the trend reading assessments, few 
indications of positive trends were evident in the writing results. 

Science. The overall pattern of performance in science for 9-, 13-, and 17-year-olds is 
one of early declines followed by a period of improvements. Among 17-year-old students, 
declines in performance that were observed from 1969 to 1982 were reversed, and the trend has 
been toward higher average science scores since that time. Despite these recent gains, the 1996 
average score remained lower than that in 1969. After a period of declining performance from 
1970 to 1977, the trend for 13-year-olds has been one of increasing scores. Although the 
overall linear trend was positive, there was no significant difference between the 1996 and 
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1970 average scores for these students. Except for the decline from 1970 to 1973 in average 
science scores for 9-year-olds, the overall trend shows improved performance, and the 1996 
average score for these students was higher than that in 1970. 

Mathematics. At all three ages, trend results indicate overall improvement in 
mathematics across the assessment years. Among 17-year-olds, declining performance during 
the 1970s and early 1980s was followed by a period of moderate gains. Although the overall 
pattern is one of increased performance, the average score in 1996 was not significantly 
different from that in 1973. The performance of 13-year-olds across the trend assessments 
shows overall improvement, resulting in a 1996 average score that was higher than the 1973 
average. After a period of relative stability during the 1970s and early 1980s, 9-year-olds 
demonstrated improved performance. The overall trend for this age group was one of improved 
performance, and the average score in 1996 was higher than that in 1973. 

Reading. At age 17, the pattern of increases in average reading scores from 1971 to 
1988 was not sustained into the 1990s. Although the overall pattern is one of improved 
performance across the assessment years, the average score of 17-year-olds in 1996 was not 
significantly different from that of their counterparts in 1971. Thirteen-year-olds have shown 
moderate gains across the trend assessments, and in 1996 attained an average score that was 
higher than that in 1971. The performance of 9-year-olds improved from 1971 to 1980, but 
declined slightly since that time. However, in 1996 the average score for these students 
remained higher than that of their counterparts in 1971. 

Writing. Among eleventh graders, an overall pattern of declining performance is 
evident in the average writing scores across the assessment years. In 1996, the average score 
attained by these students was lower than that in 1984. The average writing score of eighth 
graders has fluctuated, reaching a low point in 1990 and rebounding in 1992. However, no 
consistent pattern of increases or decreases across the assessments was evident, and the 1996 
average score for these students did not differ significantly from that of their counterparts in 
1984. At grade 4, no significant changes were observed in students’ average writing scores from 



1984 to 1996. 



i 







12 



CERIC 



XAEP 1996 Trends in Academic Progress 



I 



Figure 1 



Trends in Average Scale Scores for the Nation 
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Figure 1 

(continued) 
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1971 


1975 


1980 


1984 


1988 


1990 


1992 


1994 


1996 


285(1.2) 


286(0.8) 


286(1.2) 


289(0.6) 


290(1.0) 


2900.1) 


2900.1) 


2880.3) 


2870.1) 
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210(07) 


215(1.0) 


211(0.7) 


2120.1) 


209(1.2) 


211(0.9) 
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Standard errors af the estimated scale scares appear in parentheses. [ ] Extrapolated from previous NAEP analyses. 

* Indicates that the average scale scare in 1996 is significantly larger {+) ar smaller (-) than that in the first assessment year. 

t Indicates that the average scale scare in 1996 is significantly larger (+) ar smaller (-) than that in 1994. 

L Indicates that the positive (+) ar negative (-| linear trend is significant. 

Q Indicates that the positive (+) ar negative (-) quadratic trend is significant. 

SOURCE; National Center far Education Statistics, National Assessment af Educational Progress (NAEP), 1996 Long-Term Trend 
Assessment. 
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Trends in Levels of Performance 



A more in-depth understanding of students’ academic progress across time can be gained by 
examining the types of abilities associated with different levels on the NAEP scale and the 
percentages of students who have attained those levels of performance across the trend 
assessments. Five levels of performance have been identified and described on the NAEP scale 
for each subject area: 150, 200, 250, 300, and 350. 3 The procedure for describing the five 
performance levels was the same in science, mathematics, and reading. Sets of questions were 
identified that were more likely to be answered correctly by students at one level than by those 
at the next lower level. Educators and curriculum experts representing each of the subject areas 
then carefully studied the sets of questions to develop descriptions for the five levels. These 
descriptions outline the concepts, skills, or processes demonstrated by correct responses to the 
questions at each level. 

The procedure for describing the writing performance levels was somewhat different. 
Because the NAEP writing assessment is a direct measure of students’ writing abilities, it does 
not contain questions or tasks that can be scored as correct or incorrect. Instead, students’ 
responses to the writing tasks are rated according to the extent of task accomplishment. The 
descriptions of the five writing performance levels were developed by examining the ratings 
received by students whose overall performance was at one level in comparison to the ratings 
received by students at the next lower level. 

Information about trends in students’ attainment of performance levels is available back 
to 1977 in science, 1978 in mathematics, 1971 in reading, and 1984 in writing. Tables 1 
through 4 present the percentages of students performing at or above each of the five levels in 
the first assessment year for which performance level data are available and in the 1996 
assessment. In addition, the tables provide summary descriptions that characterize students’ 
performance at each level. 

Science . At age 9, the percentages of students attaining at least Levels 150, 200, 250, 
and 300 on the science scale increased between 1977 and 1996. Increases were also apparent 
in the percentages of 13-year-olds attaining at least Levels 150, 200, and 250. Although no 
significant increases were observed for 17-year-olds at the lower levels, the vast majority of 
students in this age group demonstrated the skills associated with these levels in both 
1977 and 1996. At level 300 there was a significant increase between 1977 and 1996. 

Mathematics . Similar to trends observed in science, the percentages of 9-year-olds at 
or above Levels 150, 200, 250, and 300 on the mathematics scale were higher in 1996 than in 
1978. At age 13, nearly all students attained at least Levels 150 and 200 in both 1978 and 
1996. There was an increase between the two assessment years in the percentages of 13-year- 
olds at or above Levels 200 and 250. Among 17-year-olds, performance at or above Levels 150, 
200, and 250 was attained by nearly all students in both 1978 and 1996. The percentage of 
17-year-old students reaching at least Levels 250 and 300 was higher in 1996 than in 1978. 



3 



In theory, performance levels above 350 and below 150 could have been defined; however, so few students in the 
assessment performed at the extreme ends of the subject-area scales that it was not practical to do so. 
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Reading. In comparison to the assessment results in 1971, greater percentages of 
9-year-olds in 1996 attained at least Levels 150, 200, and 250 on the reading scale. At age 13, 
most students performed at or above the two lowest levels, 150 and 200, in both 1971 and 
1996. Increases were observed between the two assessment years in the percentages of 13-year- 
olds performing at or above Levels 250, 300, and 350. The vast majority of 17-year-olds 
attained at least Levels 150, 200 and 250 in both 1971 and 1996. The percentages of 17-year- 
old students at or above Levels 200 and 250 were higher in 1996 than in 1971. 

Writing. At grade 4, the percentages of students attaining each of the performance 
levels on the writing scale in 1996 were not significantly different from those in 1984. Nearly 
all eighth graders performed at or above Levels 150 and 200 in both 1984 and 1996. However, 
the percentages of students in grade 8 who attained at least Levels 200 and 250 in 1996 were 
lower than the percentages in 1984. Almost all eleventh graders reached at least Levels 150 
and 200, and the vast majority reached at least Level 250, in both 1984 and 1996. However, 
there was a decrease between the two assessment years in the percentages of students at grade 
1 1 who demonstrated performance at or above Levels 250 and 300. 
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Table 1 


Percentages of Students Performing At or Above Science 
Performance Levels, Ages 9, 1 3, and 1 7, 1 9 77 and 1 996 


THE h 
REPORT 
CARO 


lATION’S 

rsKji 

m- 





AGE 9 


AGE 13 


AGE 17 


Level 


Percent 
in 1977 


Percent 
in 1996 


Percent 
in 1977 


Percent 
in 1996 


Percent 
in 1977 


Percent 
in 1996 


350 Can infer relationships 
and draw conclusions 
using detailed scientific 
knowledge 


0 (0.0) 


0(0.1) 


1(0.1) 


0 (0.2) 


9(0.4) 


11 (1-0) 


300 Has some detailed 

scientific knowledge and 
can evaluate the appro- 
priateness of scientific 
procedures 


3 (0.3) 


4 (0.4) * 


1 1 (0.5) 


1 

1 2 (0.7) 


42 (0.9) 


48(1.3)* 


250 Understands and applies 
general information from 
the life and physical 
sciences 


26 (0.7) 


32(1.3)* 


49(1.1) 


58(1.1)* 


82 (0.7) 


84 (0.9) 


200 Understands some simple 
principles and has some 
knowledge, for example, 
about plants and animals 


68(1.1) 


76(1.2)* 

i 


86 (0.7) 


92 (0.8) * 


97 (0.2) 


98 (0.3) 


150 Knows everyday 
science facts 


94 (0.6) 


97 (0.41)* 


99 (0.2) 


100(0.1)* 


100(0.0) 


100 (*••) 



Standard errors af the estimated percentages appear in parentheses. When na standard error appears {***), standard error estimates may nat 
be accurately determined and/ar the sampling distribution af the statistic daes nat match statistical test assumptions. In these cases statistical 
tests have nat been conducted. (See Procedural Appendix.) 

* Indicates that the percentage in 1996 is significantly different than that in 1977. 

SOURCE: National Center far Education Statistics, National Assessment af Educational Progress (NAEP), 1996 Lang-Term Trend Assessment. 



■ST COPY AVAILABLE 



frERIC 

T~ 



VI EP P)9 6 Trends in Academic Progress 



17 



IX 






Table 2 


Percentages of Students Performing At or Above Mathematics 
Performance Levels, Ages 9, 1 3, and 1 7, 1 978 and 1 996 


THE b 
REPORT 
CARO 


lATION'S 

raep 

-S: 





AGE 9 


AGE 13 


AGE 17 


level 


Parent 
in 1978 


Parent 
in 1996 


Parent 
in 1978 


Parent 
in 1996 


Parcant 
in 1978 


Parcant 
in 1996 


350 Can solve multistep 
problems and use 
beginning algebra 


0 (***) 


0 (***) 


1 (0.2) 


1 (0.1) 


7(0.4) 


7(0.8) 


300 Can compute with 

decimals, fractions, and 
percents; recognize 
geometric figures; solve 
simple equations; and 
use moderately complex 
reasoning 


1 (0.1) 


2 (0.3) * 


18(0.7) 


21 (1.2) 


52(1.1) 


60(1.7)* 


250 Gin add, subtract, 

multiply, and divide using 
whole numbers, and 
( solve one-step problems 

! 


20(0.7) 


30(1.0)* 


65(1.2) 


79 (0.9) * 


92 (0.5) 


97(0.4)* 


200 Gan add and subtract 
two-digit numbers and 
recognize relationships 
among coins 


70 (0.9) 


82 (0.8) * 


95 (0.5) 


i 

99 (0.2) * 


100(0.1) 


100 (***) 


150 Knows some addition 
and subtraction (acts 


97(0.3) 


99 (0.2) * 


100(0.1) 


ioor*) 


100C**) 


i 

100 (•*•) 



Standard errors of the estimated percentages appear in parentheses. When no standard error appears (***), standard error estimates may not 
be accurately determined and/or the sampling distribution of the statistic does not match statistical test assumptions. In these cases statistical 
tests have not been conducted. (See Procedural Appendix.) 

* Indicates that the percentage in 1996 is significantly different than that in 1978. 

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1996 Long-Term Trend Assessment. 
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Table 3 


Percentages of Students Performing At or Above Reading 
Performance Levels, Ages 9, 13, and 17, 1971 and 1996 


THE ¥ 
REPORT 
CARO 


lATTON’S 

rap 



Level 


AGE 9 


AGE 13 


AGE 17 


Percent 
in 1971 


Percent 
bi 1996 


Percent 
in 1971 


Percent 
in 1996 


Percent 
in 1971 


it 


350 Can synthesize and learn 
from specialized reading 
materials 


or*) 


or*) 


0(0.0) 


1 (0.2) * 


7(0.4) 


6 (0.8) 


300 Can find, understand, 
summarize, and explain 
relatively complicated 
information 


M0.1) 


1(0.3) 


10(0.5) 


14(1.0)* 


39(1.0) 


39(1.4) 


250 Can search for specific 
information, interrelate 
ideas, and make 
general izations 


16(0.6) 


18(0.8)* 


58(1.1) 


61 (1.3)* 


79(0.9) 


81 (0.9) * 


200 Can comprehend specific 
or sequentially related 
information 


59(1.0) 


64(1.2)* 


93 (0.5) 


93 (0.6) 


96(0.3) 


97(0.5)* 


1 50 Can carry out simple, 
discrete reading tasks 


91 (0.5) 


93 (0.7) * 


100(0.0) 


100(0.1) 


100(0.1) 


100 (*••) 



Standard errors of the estimated percentages appear in parentheses. When no standard error appears (***), standard error estimates may not 
be accurately determined and/or the sampling distribution of the statistic does not match statistical test assumptions. In these coses statistical 
tests have not been conducted. (See Procedural Appendix.) 

* Indicates that the percentage in 1996 is significantly different than that in 1971 . 

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1996 Long-Term Trend Assessment. 
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Table 4 


Percentages of Students Performing At or Above Writing 
Performance Levels, Grades 4, 8, and 1 1, 1984 and 1996 


THE h 
REPORT 
CARD 


IATI0NS 

rcaefi 

=£: 



GRADE 4 GRADE 8 GRADE 11 



Level 


Percent 
in 1984 


Percent 
in 1996 


Percent 
in 1984 


Percent 
in 1996 


Percent 
in 1984 


Percent 
in 1996 


350 Can write effective 
responses containing 
supportive details and 
discussion 


0 (***) 


or*) 


0(***) 


1 (0.2) 


2(0.7) 


2 (0.5) 


300 Can write complete 
responses containing 
sufficient information 


1 (***) 


1 (0.2) 


13(1.8) 


16(0.8) 


39 (2.4) 


31 (1.5)* 


250 Can begin to write 
focused and dear 
responses to tasks 


10(1.0) 


13(1.2) 


72 (2.6) 


66(1.3)* 


89(1.0) 


83(1.4)* 


200 Can write partial or 

vague responses to tasks 


54 (2.0) 


59(1.5) 


98 (0.9) 


96 (0.5) * 


100(0.3) 


99 (0.2) 


150 Can respond to tasks in 
abbreviated, disjointed, 
or unclear ways 


93(1.3) 


93 (0.7) 


100(***) 


100(0.1) 


100 (***) 


100(***) 



Standard errors af the estimated percentages appear in parentheses. When na standard error appears (***), standard error estimates may nat 
be accurately determined and/ar the sampling distribution af the statistic daes nat match statistical test assumptions. In these cases statistical 
tests have nat been conducted. (See Procedural Appendix.) 

* Indicates that the percentage in 1996 is significantly different than that in 1984, 

SOURCE: National Center far Education Statistics, National Assessment af Educational Progress (NAEP), 1996 Lang-Term Trend Assessment. 
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Trends in Differences in Average Scale Scores 
Between Racial/Ethnic Groups of Students and 
Between Males and Females 



As noted earlier, one of the national educational goals calls for increases in students’ academic 
achievement. A stated objective of this goal is that the performance distribution for minority 
students will more closely reflect that of the student population as a whole. 4 In some of the 
subject areas assessed by NAEP, results indicated progress toward meeting this goal. Trends in 
the differences between average scores for subgroups of students are presented below. 

Differences between White and Black Students. Although in 1996 White students 
attained higher average scores than their Black peers in each age group across the four subject 
areas, there was some indication that the gaps between White and Black students’ average 
scores in science, mathematics, and reading have narrowed across the assessment years. 
Despite some fluctuations, however, the trend in writing scale score gaps demonstrates no 
consistent pattern of increases or decreases at any grade level. 

In science, the trend toward smaller gaps among 17-year-olds is due predominately to a 
one-time decrease in the gap between 1982 and 1986. The narrowing of the gap between 
average scores of White and Black students aged 9 and 13 occurred in the late 1970s or 1980s. 
Although there has been little change in the 1990s, for all three ages the gaps in 1996 were 
smaller than those in 1970. 

In mathematics and reading, scale score gaps between White and Black students aged 
13 and 17 narrowed during the 1970s and 1980s. Although there was some evidence of 
widening gaps during the late 1980s and 1990s, the scale score gaps in 1996 were smaller than 
those in the first assessment year for 13- and 17-year-olds in mathematics and for 17-year-olds 
in reading. Among 9-year-olds, scale score gaps in mathematics and reading have generally 
decreased across the assessment years, resulting in smaller gaps in 1996 compared to those in 
the first assessment year. 



4 Executive Office of the President. (1990). National goals for education. Washington. DC: 



U.S. Government Printing Office. 
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Trends in Differences in Average Scale Scores 

White vs. Black Students 
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Figure 2 
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(White Minus Black) (White Minus Black) 



AGE 17 



AGE 17 



1996 

1994 

1992 
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Trends in Differences in Average Scale Scores 

White vs. Black Students 



Figure 2 

(continued) 
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AGE 17 



GRADE 1 1 



1996 

1994 

1992 

1990 

1988 

1984 

1980 

1975 

1971 



1996 

1994 

1992 

1990 

1988 

1984 

1980 

1975 

1971 



— • 29(3.0) 

— • 30(4.2) 
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20(2.7) 
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*31(2.7) 

*29(2.7) 

-*21(2.4) 
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1994 
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1988 

1984 

1980 

1975 
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AGE 9 

*30(2.9) 

*33(2.6) 

* 33(2.4) 
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*32(1.3) 
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*35(1.4) 

*44(1.9) 
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1994 
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1988 
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• 25(6.1) 
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* Indicates that the average scale scare difference in 1996 is significantly larger (+| ar smaller (-) than that in the first assessment year. 

t Indicates that the average scale scare difference in 1996 is significantly larger (+) ar smaller (-| than that in 1994. 

L Indicates that the positive (+) ar negative (-) linear trend is significant. 

Q Indicates that the positive (+) ar negative (-) quadratic trend is significant. 

SOURCE: National Center far Education Statistics, National Assessment af Educational Progress (NAEP), 1996 Long-Term Trend 
Assessment. 
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Differences between White and Hispanic Students . In 1996, White students had 
higher average scores than Hispanic students at all three ages in each of the four subject areas. 
In science, mathematics, and reading, some significant changes in the magnitude of the gap 
between White and Hispanic students’ average scores have occurred across the assessment 
years. However, no consistent pattern of increases or decreases is evident in the writing scale 
score gaps. 

In science, there was some evidence that the gap between White and Hispanic 13-year- 
olds’ average scores decreased between 1977 and 1982, but the gap has changed little since 
that time. The gap in the current year, 1996, among 13-year-olds was significantly different 
from that in 1977. 

In mathematics, the gap among 17-year-olds has generally decreased across the 
assessment years, resulting in a gap in 1996 that was lower than that in 1973. At age 13, the 
gap in mathematics scores decreased from 1973 to 1986. Although the gap appears to have 
widened somewhat since that time, the gap in 1996 was smaller than that in 1973. 

In reading, scale scores gaps among 17-year-olds decreased from 1975 to 1990. 
However, recent assessment results revealed some widening of the gap, and in 1996 the gap 
was not significantly different from that in 1975. 
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Figure 3 


Trends in Differences in Average Scale Scores 
White vs. Hispanic Students 
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Figure 3 

(continued) 


Trends in Differences in Average Scale Scores 
White vs. Hispanic Students 
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* Indicates that the average scale scare in 1996 is significantly larger (+) or smaller (-) than that in the first assessment year, 
t Indicates that the overage scale scare difference in 1996 is significantly larger {+) or smaller (-) than that in 1994, 



L Indicates that the positive (+) or negative (-) linear trend is significant. 

Q Indicates that the positive (+) or negative (-) quadratic trend is significant. 

SOURCE: Notional Center for Education Statistics, Notional Assessment af Educational Progress (NAEP), 1996 Long-Term Trend 
Assessment. 
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Differences between Males and Females. In 1996, the differences between average 
scores of male and female students varied across the four subject areas. In mathematics, male 
students outperformed female students in each age group. In science average scores for males 
students were higher than those for female students at ages 13 and 17, but there was no 
significant difference at age 9. In reading and writing, the results were reverse, with female 
students outperforming male students at each age or grade level. Some changes were observed 
across the assessment years in the performance differences between males and females in 
science, mathematics, and reading. However, the trend in writing scale score gaps demonstrates 
no consistent pattern of increases or decreases at any grade level. 

In science, the overall trend at age 17 was one of narrowing gaps between male and 
female students, due primarily to a decrease that occurred after 1982. As a result, the gap in 
1996 was smaller than that in 1969. At age 13, the gap in science scores widened from 1970 to 
1982, narrowed again until 1992, but appears to have widened somewhat in the last two 
assessments. Despite these fluctuations, the gap in 1996 was not significantly different from 
that in 1970. 

In mathematics, the trend at age 17 was toward smaller gaps across the assessments. 
However, in 1996 the gap between male and female 17-year-olds was not significantly different 
from that in 1973. Results across the assessment years for 9- and 13-year-olds in mathematics 
reveal a small but significant shift in the pattern of score differences between male and female 
students. At both ages, the trend has been away from higher average scores for female students 
toward higher average scores for male students. 

In reading, the gaps between male and female students aged 13 and 17 narrowed 
between 1975 and 1980, but have fluctuated or increased somewhat since that time. In 1996, 
the scale score gap for both age groups was not significantly different from that in 1971. 
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Figure 4 


Trends in Differences in Average Scale Scores 
Male vs. Female Students 
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— 1 — 1 — 1 — 1 — 1 — 1 1“ 
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Figure 4 


Trends in Differences in Average Scale Scores 
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(continued) 
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Mole vs. Female Students 




M: 



READING 



(Male Minus Female) 



AGE 17 




1996 

1994 

1992 

1990 

1988 

1984 



1996 

1994 

1992 

1990 

1988 

1984 



WRITING 



(Male Minus Female) 



GRADE 

-18(1.9)#- 
-17(2.1)#- 
-17(2.3)#- 
- 22 ( 2 . 2 ) #— 
-17(2.3)#- 
-18(2.9) • — 



GRADE 8 

-25(1.7)# 

-24(2.2) • 

-21(2.3) # 

- 22 ( 2 . 0 ) • 

- 20 ( 2 . 2 ) • 

-19(3.4)# 



1996 

1994 

1992 

1990 

1988 

1984 



GRADE 4 

-14(2.6)# 

-17(2.8)# 

-18(2.4)# 

-14(2.9)# 

-14(3.0) • 

-7(4.2) ♦- 



i — f — i — i — r — — i — i — r 

- 50 - 40 - 30 - 20-10 0 10 20 30 




* Indicates that the average scale score in 1996 is significantly larger (+) or smaller (-) than that in the first assessment year. 

t Indicates that the average scale score difference in 1996 is significantly larger (+) or smaller (-) than that in 1994. 

L Indicates that the positive (+) or negative (-) linear trend is significant. 

Q Indicates that the positive (+) or negative (-) quadratic trend is significant. 

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1996 Long-Term Trend 
Assessment. 
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Students 9 Experiences Related to Academic Progress 

Students’ reports about their school and home experiences related to their learning in the 
different subject areas provide an important context for understanding trends in academic 
progress over time. Across the assessment years, NAEP has asked students about these 
relevant experiences and has examined the relationships between students’ reports and their 
average scale scores. For each school and home factor presented in this report, results from the 
1996 assessment are compared with results from the first assessment in which information on 
that contextual variable was collected. 

Science and Mathematics Course Work. The percentages of 13- and 17-year-old 
students taking more challenging course work in science and mathematics increased over time, 
although the percentages of students taking the most advanced course work continue to be low. 5 
Seventeen-year-old students assessed in 1996 were more likely than those in 1986 to report 
that they had taken biology and chemistry. However, there was no significant change between 
the two assessments in the percentage of students who reported taking physics. 

Compared to 1986, a higher percentage of 13-year-olds in 1996 reported taking 
prealgebra and a lower percentage reported taking regular math. As shown in Table 5, there 
were increases between 1978 and 1996 in the percentages of 17-year-olds who reported that 
their highest level mathematics course was Algebra II or Precalculus/Calculus. 

Correspondingly, the percentages of students who reported that their highest level course was 
either General Mathematics/Prealgebra or Algebra I was lower in 1996 than in 1978. 



Table 5 



Highest Level of Mathematics Course Work. Age 1 7, 
1978 and 1996 



THE NATION'S 
REPORT 
CARO 



Percentage of Students 



Geoeral Mathematics 
or Prealgebra 


Algebra 1 


Geometry 


Algebra II 


Precafcahis 
or Calculus 


8 (0.6) * 


12(1.0)* 


16(1.0) 


50(1.6)* 


13(1.1)* 


20(1.0) 


17(0.6) 


16(0.6) 


37(1.2) 


6 (0.4) 



Standard errors of the estimated percentages appear in parentheses. 

* Indicates that the percentage in 1 996 is significantly different than that in 1 978. 

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1 996 Long-Term Trend Assessment. 



5 A fuller discussion of science and mathematics course-taking patterns is presented in Chapters 2 and 4. 
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Technology in the Classroom . Students’ reports across the assessment years 
indicated an increased use of technology. In particular, the use of computers for a variety of 
classroom activities has risen dramatically. 6 Between 1977 and 1996, there was an increase in 
the percentage of 9-year-olds who reported using a calculator or thermometer in their 
classrooms. As shown in Table 6, 13- and 17-year-olds assessed in 1996 were far more likely 
than those assessed in 1978 to report that they had studied mathematics through computer 
instruction. Table 6 also reveals increases in the percentages of students in grades 8 and 11 
who reported that they had used a computer to write stories or papers. The change in students’ 
use of computers for writing was dramatic — from 15 percent to 91 percent at grade 8, and 
from 19 percent to 96 percent at grade 11. 



Table 6 


Computer Usage in Mathematics (Ages 1 3 and 1 7) and 
Writing instruction (Grades 8 and 11 1,1978/ 1984 and 1996 


THE h 
REPORT 
CARD 


ixnoN’s 

rasp 

m: 





Percentage of Students Answering "YES" 






AGE 13 


AGE 17 


Studied mathematics 
through computer 


1996 


54 ( 1 . 8 )* 


42 ( 2 . 1 )* 


instruction 


1978 


14 ( 0 . 9 ) 


12 ( 1 . 1 ) 


... _ .. 


— — 


GRADE 8 


GRADE 1 1 


Used a computer to 
write stories or 


1996 


91 ( 1 . 2 )* 


96 ( 1 . 1 )* 


papers 


1984 


15 ( 3 . 5 ) 


19 ( 2 . 2 ) 



Standard errors of the estimated percentages appear in parentheses. 

* Indicates that the percentage in 1 996 is significantly different than that in 1 978 or 1 984. 

SOURCE: National Center for Educotion Statistics, Notional Assessment of Educotional Progress (NAEP), 1996 Long-Term Trend Assessment. 



A fuller discussion of technology use in classrooms is presented in Chapters 2. 4, and 8. 
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Homework. The reports of 13- and 17-year-olds about the amount of time they spent 
each day on homework did not change significantly between 1984 and 1996; however, some 
changes did occur at age 9. In 1996, the percentage of 9-year-olds who reported that they did 
not have homework assigned was lower than the percentage in 1984. Correspondingly, the 
percentage of 9-year-olds who reported doing less than 1 hour of homework each day increased 
between 1984 and 1996. However, the percentage of students aged 9 who reported doing more 
than 2 hours of homework decreased. 7 

Students at all three ages were also asked about the number of pages they read each day 
in school and for homework. As shown in Table 7, although there were no significant changes in 
the reports of 17-year-olds, the reports of both 9- and 13-year-old students indicated an 
increase in the number of pages read each day. Between 1984 and 1996, there was an increase 
in the percentage of 9-year-olds who reported reading more than 20 pages, and a decrease in 
the percentage who reported reading 5 or fewer pages. Similarly, the reports of 13-year-olds 
showed an increase in the percentage of students who read more than 20 pages each day, and a 
decrease in the percentage who reported reading 6 to 10 pages. 




Pages Read in School and for Homework Per Day; 
Ages 9, 13, and 17, 1984 and 1996 



I THE NATION’S 


REPORT 

CARO 


rcaep 











Percentage of Students 


AGE 9 


1 AGE 13 


AGE 17 


More than 20 pages 


1996 


17 ( 1 . 0 )* 


14 ( 0 . 7 )* 


21 ( 1 . 1 ) 




1984 


1 3 ( 0 . 4 ) 


1 1 ( 0 . 4 ) 


20 ( 1 . 0 ) 


16 to 20 pages i 


1996 


16 ( 0 . 9 ) 


1 3 ( 0 . 6 ) 


14 ( 0 . 7 ) 




1984 


1 3 ( 0 . 5 ) 


1 1 ( 0 . 2 ) 


14 ( 0 . 4 ) 


1 1 to 1 5 pages 


1996 


15 ( 0 . 7 ) 


18 ( 0 . 8 ) 


18 ( 0 . 8 ) 




1984 


14 ( 0 . 5 ) 


18 ( 0 . 4 ) 


18 ( 0 . 3 ) 


6 to 1 0 pages 


1996 


25 ( 1 . 0 ) 


31 ( 0 . 8 ) * 


25 ( 1 . 0 ) 




1984 


25 ( 0 . 5 ) 


35 ( 0 . 5 ) 


26 ( 0 . 6 ) 


5 or fewer pages 


1996 


26 ( 1 . 1 )* 


25 ( 1 . 0 ) 


22 ( 0 . 8 ) 




1984 


35 ( 1 . 0 ) 


27 ( 0 . 6 ) 


21 ( 0 . 8 ) 



* Indicates that the percentage in 1996 is significantly different than that in 1984. 

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1996 Long-Term Trend Assessment. 



1 A fuller discussion of time spent on homework is presented in Chapter 6. 
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Home Experiences Related to Learning . Because students’ experiences outside of 
school may have at least as much influence on their academic progress as their classroom 
experiences, the NAEP trend background questionnaires include questions about home factors 
related to learning. 8 At grades 4, 8, and 11, a greater percentage of students in 1996 than in 
1984 reported using a computer in their homes. Also, a greater percentage of students in grades 
8 and 11 reported writing stories or poems that were not for school work at least once a week. 
However, a greater percentage of eleventh-grade students reported that other people in their 
family never or hardly ever wrote letters to relatives or friends. Between 1984 and 1996, there 
were no significant changes in 13- and 17-year-old students’ reports about the frequency of 
reading done by other people in their homes. At ages 9, 13, and 17, students’ reports indicated 
a decrease between 1971 and 1996 in the number of different types of reading materials in 
their homes, 

Past NAEP assessments have shown a relationship between achievement and both 
reading for fun and television watching. As shown in Table 8, there was no significant 
difference between 1984 and 1996 in 9- and 13-year-old students’ reports about the amount of 
time they spent reading for fun. At age 17, there was a decrease in the percentage of students 
who reported reading for fun daily and an increase in the percentage who reported that they 
never read for fun. 



Table 8 


Reading for Fun, Ages 9, 1 3, and 1 7, 
1984 and 1996 


THE * 
REPORT 
CARD 


umoN’s 

IHip 
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Percentage of Students 


AGE 9 


AGE 13 


AGE 17 


Daily 


1996 


54(1.9) 


32(1.9) 


23 (2.0) * 




1984 


53(1.0) 


35(1.0) 


31 (0.8) 


Weekly 


1996 


27(1.8) 


31 (2.1) 


32 (2.7) 




1984 


28 (0.8) 


35(1.2) 


34(1.1) 


Monthly 


1996 


8(1.0) 


15(1.4) 


17(1.5) 




1984 


7 (0.6) 


14(0.8) 


17(0.5) 


Yearly 


1996 


3 (0.5) 


9(1.2) 


12(1.6) 




1984 


3 (0.3) 


7 (0.5) 


10(0.5) 


Never 


1996 


8 (0.8) 


13(1.5) 


16(2.1)’ 




1984 


9 (0.5) 


9 (0.6) 


9 (0.6) 



Standard errors of the estimated percentages appear in parentheses. 

* Indicates that the percentage in 1996 is significantly different than that in 1984. 

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1996 Long-Term Trend Assessment. 



8 A fuller discussion of home factors related to learning is presented in Chapters 6 and 8. 
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Students’ responses to a question about the amount of time they spend watching 
television each day show mixed results across the three ages. As shown in Table 9, a greater 
percentage of 9-year-olds in 1996 than in 1982 reported watching 3 to 5 hours of television 
every day and a lower percentage reported watching 6 or more hours every day. Although the 
difference was not significant, the percentage of students who reported watching television for 
2 hours or less appeared to increase. These findings suggest that 9-year-olds in 1996 were 
spending slightly less time watching television than were their counterparts in 1982. The 
percentage of 13-year-olds who reported watching television 2 hours or less each day 
decreased, while the percentage who reported watching 3 to 5 hours increased. However, there 
was a drop in the percentage of 13-year-olds who reported watching 6 or more hours of 
television. The trend toward increased television watching is more apparent among 17-year-olds. 
As compared to 1978, a greater percentage of 17-year-old students in 1996 reported watching 3 
hours or more of television each day, while a lower percentage reported watching 
2 hours or less of television. 



Table 9 


Television Watching Ages 9, 1 3, and 1 7, 


THE ft 
REPORT 
CARD 


(ATION'S 

rae p 


1978/1982 and 1996 




S 







Percentage of Students 


NUMBER OF HOURS WATCHED PER DAY 


0-2 Hours 


3-5 Hours 


6 or More Hours 


Age 9 


1996 


47(1.1) 


36(1.0)* 


18(0.9)* 




1982 


44(1.1) 


29 (0.6) 


26(1.0) 


Age 13 


1996 


39(1.2)* 


48 (0.9) * 


13(0.6)* 




1982 


45 (0.8) 


39 (0.4) 


16(0.8) 


Age 17 


1996 


54(1.2)* 


39(1.1)* 


7 (0.5) * 




1978 


69 (0.7) 


26 (0.6) 


5 (0.2) 



Standard errors of the estimated percentages appear in parentheses. 

* Indicates that the percentage in 1996 is significantly different than that in 1978 or 1982. 

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1996 Long-Term Trend Assessment. 
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This Report 

A primary purpose of the National Assessment of Educational Progress is to measure trends in 
academic performance across time. This report, NAEP 1 996 Trends in Academic Progress, 
provides a broad examination of students’ learning in four core academic areas: science, 
mathematics, reading, and writing. In addition to overall results, an extensive discussion of the 
performance of subgroups of students is provided (e.g., racial/ethnic subgroups, males and 
females). Relevant aspects of students’ performance and of home and school factors related to 
achievement are presented as well. 

This report contains six sections. The first four sections correspond to the four subject 
areas assessed. The first chapter in each subject area section presents overall scale score 
results for the nation and for subgroups of students, as well as students’ attainment of specific 
performance levels on the NAEP scale. The second chapter in each subject area section 
discusses students’ reports of home and school experiences related to performance. Finally, the 
report concludes with a Procedural Appendix and a Data Appendix. 
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Part I 



Science 



introduction 

The current emphasis on science reform in the United States is rooted in the report A Nation at 
Risk , issued in 1983 by the National Commission on Excellence in Education. 1 This and other 
reports published in the 1980s pointed out the deficiencies of the educational system and 
proposed ways to address them, fueling interest in reform. 2 Since then, governmental, 
professional, and private organizations have all played a role in subsequent reform efforts at 
state and local levels. 3 Areas of interest include the development of standards, revision of 
curricula, development of appropriate assessment techniques, and professional development. 
Several organizations have worked closely with the authors of the National Science Education 
Standards 4 and published documents to help teachers interpret these standards. 5 

To help policy makers and educators assess the outcomes of their pursuit of excellence 
in science learning, it is important to find out what American students know and can do in 
science. The National Assessment of Educational Progress (NAEP) plays a central role in this 
undertaking. Over the past 27 years, NAEP has administered nine long-term trend assessments 
to monitor progress in the science performance of 9-, 13-, and 17-year-old students. In addition, 
the long-term trend assessments included questions about students’ experiences related to 
learning science. These assessments were administered in 1969-70, 1972-73, 1976-77, 
1981-82, 1985-86, 1989-90, 1991-92, 1993-94, and 1995-96. The subsequent text refers to 
each assessment by the last half of the school year in which it was administered: 1969 or 1970, 
1973, 1977, 1982, 1986, 1990, 1992, 1994, and 1996. It should be noted that some of the 
analyses reported in this section do not go back to the first science trend assessment because 
the data are not available. 



* National Commission on Excellence on Education (1983). A nation at risk: The imperative for education reform. 
Washington, DC. 

2 Commission on Precollege Education in Mathematics. Science, and Technology (1983). Educating Americans for the 21st 
century: A report to the American people and the National Science Board. Washington, DC: National Science Board. 

3 The National Science Foundation (1995/1996). Statewide systemic initiatives in science, mathematics , and engineering. 
Arlington, VA. 

National Science Teachers Association (1995). Scope , sequence . and coordination of high school science. Washington. DC. 
Project 2061 (1993). Benchmarks for science literacy: Washington, DC: American Association for the Advancement of Science. 
National Center on Education and the Economy (1993). New standards project. Washington, DC. 

4 National Research Council (1995). National science education standards. Washington, DC. 

° National Science Teachers Association (1995). A high school framework for national science education standards. 
Arlington. VA. 
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